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The clinical and public health impact of depression on older people is increasingly
being recognised. Depression affects physical health, quality of life, and mortality
(Beekman et al. 1999; Gurland 1992; Ormel et al. 1998; Parmelee et al. 1992a). In the
industrialised world, the oldest old are the fastest growing segment of the popula-
tion. Although the majority of the oldest old remains in the community, a substan-
tial number needs the shelter and the support offered by residential homes (5.0%
of the 65+ in The Netherlands in 1999) (De Klerk 2001). Serious functional impair-
ment due to chronic physical diseases mostly leads to the transfer to these homes.
Physical disease has serious effects upon mental health (Prince et al. 1997). Accor-
dingly, high prevalences of depression (6%-11% for major depression and around
30% for depressive symptoms) have commonly been reported in residential care
(Ames 1993; Blazer 1994).
A few studies investigated correlates of depression in residential homes, and repor-
ted that depression was associated with inactivity (Ames 1990; Strawbridge et al.
2002), cognitive and functional status, physical ill-health, and self-reported pain
(Parmelee et al. 1992b). However, Cuijpers and  Van Lammeren (1999) reported that
chronic diseases were not predictive for depression in Dutch residential homes
which follows from the fact that almost all residents suffer from chronic diseases.
Rather social and psychological factors may be important in this setting.The asso-
ciation with the number of visitors is unclear: having few visitors (Ames 1990) as
well as having many visitors have been found to be linked with depression
(Weyerer et al. 1995).
Present knowledge about depression in residential care is scarce and not consis-
tent.Adequate tackling of the disease requires more data on its risk indicators.This




This study used baseline data from an intervention study. The residential homes
were sited in the province of Drenthe, an area consisting of relatively small towns.
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In the Netherlands, residential homes refer to facilities providing daily and, if nee-
ded, uncomplicated medical care to infirm elderly above 65. Nursing homes pro-
vide more specialised medical care to all ages. Five percent of the elderly above 65
stay in residential homes, compared to three percent in nursing homes.
From the 42 residential homes in the province of Drenthe 23 were eligible.The 19
non-eligible homes were excluded because they met one or more of the following
exclusion criteria:
- Ongoing or planned relocations, mergers, changes in care methods, or organisa-
tional instability (ten excluded).
- Homes for specific population (for example, blind elderly) (three excluded).
- Participation in the pilot of the intervention or working with systematic scree-
ning procedures (six excluded).
The staff of five of the eligible homes had no interest in participation, as they re-
ceived adequate assistance from the attending psychologist of a nearby nursing
home. Four homes were not interested in the study, and three homes indicated that
the intervention took too much time. Ultimately, eleven homes were willing to par-
ticipate in the study. In each home, a random sample from the residents (65 years
and above) was drawn.
The researchers notified residents of the study by a letter explaining the study and
requesting their approval to meet with us and to partake in the interviews. From
the residents willing to partake, those who were severely cognitively impaired
(score below 15 on the MMSE) and those with severe hearing or speech problems
were excluded (Folstein et al. 1975). Between November 1999 and May 2001, data
were collected by trained psychologists and nurses. All measurements were admi-
nistrated in a face to face interview. The Medical Ethical Committee approved the
study and the residents agreed to take part freely.
Measurements
Depression 
We assessed residents with the validated Dutch version of the Geriatric Depres-
sion Scale (GDS), consisting of 30 yes/no items, to assess clinically relevant depres-
sive symptoms.The GDS does not contain any items assessing physical symptoms,
and hence it is an appropriate instrument for medically-ill elderly. The recommen-

















Largely following the results of the review by Beekman and colleagues (1999), we
assessed eight domains of putative risk indicators: age, sex, socio-economical status,
physical health, life events, social support, personality, and familial vulnerability.
The level of education was taken as being indicative for socio-economical status.
Health
We checked and/or measured:
- Hospital admission during the last year: yes/no.
- Visual problems, divided into two main categories: blind or with very poor eye-
sight, vs not so.
- Hearing impaired, dichotomised in hearing without any difficulty (0), with little,
much, or very much difficulty (1).
- Distress from experienced pain as measured by the Pain subscale (eight items)
of the Nottingham Health Profile (NHP) (Erdman et al. 1993).
- Incontinence divided in incontinent or use of catheter, vs not so.
- Presence of eight chronic physical diseases (cardiac, vascular and urinary disor-
ders, presence of diabetes, stroke, malignancy, rheumatism, and COPD) as repor-
ted by the resident (Kriegsman et al. 1996). In a validation study in elderly in the
community, respondents’ self-reports were compared to information obtained
from their GPs, and proved to be sufficiently reliable (Kriegsman et al. 1996).
- Functional impairment in activities of daily living as measured with the Gronin-
gen Activity Restriction Scale (GARS) (Kempen & Suurmeijer 1990; Suurmeijer
& Kempen 1990).The GARS assesses physical restrictions in nine basic, and nine
instrumental activities of daily living (self-care, mobility, and housekeeping).
- Cognitive functioning assessed by means of the Mini-Mental State Examination
(MMSE-20), with the restriction that only scores above 14 were taken into
account, because of validity of the GDS-scores at that cut-off (Folstein et al.
1975; McGivney et al. 1994).
Life Events
Single questions addressed recent (≤ 1 year) negative life events, such as loss of
spouse or hospital admission.The loss of a child at young or older age was regar-
ded as life event and assessed with a single question. Length of stay in the residen-
tial home was recorded in months.
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Social support
Marital status (married/not married vs widowed/divorced) and childlessness were
assessed with separate questions. Being religious or belonging to a church was
measured by one question. Loneliness was measured by the 11-item Loneliness
Scale developed for the elderly (De Jong Gierveld & Van Tilburg 1999). This scale
defines the degree of loneliness as the discrepancy between what one wants and
what one gets in term of interpersonal contact, affection, and intimacy. Social sup-
port was measured by the shortened, 12-item Social Support Interactive version,
and was designed to be applied to the elderly (Van Sonderen 1993;Van Eijk et al.
1994).
Personality
The personality dimension neuroticism was measured by the subscale of the
Eysenck Personality Questionnaire Revised Short Scale (EPQ-RSS) (Eysenck &
Eysenck 1991; Sanderman et al. 1995).
Familial vulnerability
Familial vulnerability for depression was assessed with two questions referring to
depression in the personal and family history.
Statistical analyses
Firstly, we examined bivariate associations between depressive symptoms (GDS
scores) and putative risk indicators by Pearson’s correlation and t-tests where
appropriate.Then, stepwise multiple linear regression analyses calculated the unique
association of each risk indicator to depressive symptoms. For this analysis, log
transformation was applied to the GDS scores. Finally, we carried out a backward
linear regression model to select a parsimonious prediction model.All potential risk
















Table 1 Characteristics of the study sample of elderly in residential homes (n=479) 
Characteristic N
Age 85.4 (6.5; 65-101)a 479
Sex Male 25% 120
Female 75% 359
Level of education Max 6 years 71.7% 330
More than 6 years 28.3% 130




Cognitive functioning 23.2 (4.0; 12-30)a1






Functional impairment 43.6 (12.1;18-71)a 443
(GARS)
Duration of stay ≤1 year 27.8% 125
> year 72.2% 324
Loneliness 3 (2.7; 0-11)b 446
Social Support 26.3 (5.6; 13-44)a 436
Pain (NHP) 25 (29.5; 0-100)b 444
a mean  (sd; range), b median (sd; range)
1 Five residents with an MMSE score below 15 were included.They were not able to respond to all




In eleven homes, 597 residents were eligible to participate in the study; 44 of them
had to be excluded due to a score less than 15 on the MMSE. Of the remaining 553,
13 residents were too ill, deaf, or aphasic to participate, 58 residents did not agree
with participation and 3 residents were not visited, giving a response rate of 86.7%.
Thus, our study included 479 residents, who were predominantly female (75%), and
whose mean age was 85.4 years (SD:6.5; range: 65-101). Table 1 presents further
characteristics of the sample. The age and sex distribution in our sample is com-
parable to the population in other residential homes in The Netherlands (De Klerk
2001).
Table 2 Risk indicators for depression (Geriatric Depression Scale) in elderly in residential
homes
GDS score
Risk indicator N M SD t df P
Hearing impaired No 398 5.60 4.18 2.021 450 0.048*
Yes 54 7.07 5.13
Religious No 166 6.57 4.99 2.449 455 0.015*
Yes 291 5.46 4.04
Sex Male 120 5.66 4.94 0.816 477 0.415
Female 359 6.04 4.33
Recent Life event No 226 5.40 4.03 1.326 443 0.185
Yes 219 5.91 4.16
Incontinence / Catheter No 333 5.24 3.93 3.356 442 0.001*
Yes 111 6.73 4.35
Familial vulnerability No 189 5.07 3.71 2.707 280 0.008*
Yes 93 6.62 4.89
Loss of a child No 255 5.71 4.40 0.996 395 0.320
Yes 142 6.17 4.52
Recent visit to medical doctor No 174 5.30 4.00 1.445 390 0.149
Yes 218 5.90 4.21
Blind or very poor eyesight No 392 5.63 4.42 1.955 450 0.051
Yes 60 6.80 4.31
Recent hospital admission No 295 5.33 4.00 2.544 389 0.011*
Yes 96 6.56 4.47
Marital status Married/single 130 5.54 4.41 0.977 466 0.329
Widowed/divorced 338 5.99 4.44
















Table 3 Correlation matrix of the relation between depression (Geriatric Depression
Scale) and risk indicators in elderly in residential care 
1 2 3 4 5 6 7 8 9 10 11
1 -
2 -.093* -
3 -.033 .265** -
4 -.059 -.129** -.092 -
5 .420** .036 -.069 -.053 -
6 .240** .123** .043 .058 .136** -
7 .221** .019 .091 -.171** .186** .380** -
8 .605** -.116* -.028 .037 .374** .234** .092 -
9 -.101* -.117* .069 .145** -.324** .160** .036 .036 -
10 .083 -.136** -.023 .202** -.023 .324** .264** .264** .130** -
11 -.031 -.062 -.052 .169** .025 -.015 -.016 -.100* -.010 -.042 -
1GDS, 2 age, 3 length, 4 cognitive functioning (MMSE), 5 loneliness, 6 pain,
7 functional impairment, 8 neuroticism, 9 social support, 10 number of chronic physical
diseases, 11 educational level
* p<0.05, ** p<0.01
Note : N ranges from 393 to 479
Risk indicators
The results of the analyses of bivariate associations between, on the one hand, puta-
tive risk factors and, on the other hand, depressive symptoms according to the GDS
are presented in Table 2 and 3. Twelve out of the 21 factors analysed were signifi-
cantly associated with depressive symptoms: hearing impairment, no religious affi-
liation, incontinence, recent hospital admission, blindness, familial vulnerability,
younger age, loneliness, pain, functional impairment, neuroticism, and lack of social
support.
The results of the stepwise multiple linear regression analysis are presented in
Table 4. In step 1, loneliness and neuroticism were excluded from the model, since
these factors were moderately to strongly associated with depressive symptoms
and are reputed to be sensitive to depression-related reporting bias (see Table 3).
Loneliness and neuroticism were sequentially added to the model in step 2 and 3.
In the first model, familial vulnerability, lack of social support and functional impair-
ment were significantly associated with depressive symptoms. Familial vulnerability
largely held its effect in step 2 (loneliness added), but not in step 3, when neuroti-
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cism was added as predictor (Table 4). Lack of social support and functional impair-
ment largely held their effect in the following steps, although lack of social support
just lost its statistical significance.
In addition, backward regression analysis (not shown) revealed that for elderly resi-
dents, the most parsimonious predictive model for depression includes neuroticism,
loneliness, functional impairment, higher education, and younger age. This model
explained 45.2% of the variance in depressive symptoms (Adj. R2).
Table 4 Multiple stepwise linear regression model to predict depressive symptoms (log GDS) for
elderly in residential homes. Loneliness and neuroticism are included in sequential steps.
Variable Beta P Beta P Beta P 
Step 1 Step 2 Step 3
Sex -.060 .442 -.023 .755 -.059 .354
Age -.089 .277 -.092 .229 -.089 .172
Not married anymore .024 .750 -.044 .537 -.039 .525
Education level .004 .959 .023 .742 .097 .114
Length of stay in home .001 .986 .014 .197 .046 .451
Loss of child(ren) .086 .217 .075 .251 .026 .644
Recent life event .123 .089 .087 .201 .060 .299
Incontinence .051 .472 .031 .642 -.002 .966
Hearing impaired .011 .876 -.003 .964 -.004 .941
Blind -.029 .693 -.038 .583 -.045 .451
Familial vulnerability .148 .048 .101 .150 .039 .524
Chronic diseases .089 .266 .115 .124 .092 .153
Recent hospital admission .044 .555 .023 .735 .003 .962
Recent visit to specialist doctor -.044 .556 -.017 .811 -.001 .988
Functional impairment .258 .001** .194 .010* .234 .000**
Pain .067 .397 .028 .704 -.072 .267
Religion .082 .257 .068 .321 .002 .973
Social support -.164 .021* -.047 .507 -.104 .086
Cognitive functioning .024 .757 .005 .942 .009 .883
Loneliness n.a. .368 .000** .209 .001**
Neuroticism n.a. n.a. .510 .000**

















This study identified risk indicators for depression cross-sectional, and therefore
the causal pathway remained unclear. However, the results revealed that elderly in
residential homes who are lonely, functionally impaired, with higher education
levels, and with higher scores on neuroticism have an elevated risk for depressive
symptoms. Correlates of late-life depression in residential care are comparable to
those in the community (Beekman et al. 1995).Therefore, it seems that depression
in residential homes has no specific nature or etiological pathway.
The lack of effect of gender and marital status is in accordance with some previous
studies into the same age group or residential setting (Stek et al. 2004;Weyerer et
al. 1995). However, most studies into younger elderly did find gender differences;
women usually run a higher risk of depression than men do (Beekman et al. 1999;
Green et al. 1992; Palsson & Skoog 1997). Due to the emergence of other risk indi-
cators in the oldest old, the effect of being female may be reduced (Palsson & Skoog
1997). Being unmarried or widowhood has also been found to be linked with
depression (Beekman et al. 1995; Green et al. 1992). In the present population, the
potential statistical influence of widowhood was limited, probably because almost
three-quarters of the population lived without a partner. The positive relation of
depressive symptoms with education level was somewhat surprising as education is
mostly inversely related to depressive symptoms. Persons with higher economic
status may regard admission to residential facilities as a considerable step back-
wards, whereas persons with lower economic status may value the admission as
more positive.
In the domain of physical health, functional impairment was revealed to be the
major risk indicator for depressive symptoms.This is in accordance with most stu-
dies in residential homes (Weyerer et al. 1995; Parmelee et al. 1992b). Hearing
impairment elevated the risk of depressive symptoms (only bivariate). Associations
between depressive symptoms and sensory impairment have also been reported by
Henderson et al. (1997). Residents with familial vulnerability had higher levels of
depressive symptoms (Van den Berg et al. 2000).
In the domain of social support, loneliness and lack of social support appeared to
be risk indicators for depressive symptoms. This association supports comparable
findings in the community (Stek et al. 2004; Beekman et al. 1995; Green et al. 1992;
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Forsell 2000), as well as in residential care (Ames 1990). It remains unclear whether
depressed persons withdraw themselves from social contacts or whether loneliness
evokes depressive feelings; probably the truth is that both processes do occur sepa-
rately, and interplay once they have begun. Religious affiliation seems to be protec-
tive against depressive symptoms, suggesting that religiosity functions as a coping
mechanism, or a social structure, protecting residents from loneliness (Koenig et al.
1988; Strawbridge et al. 1998).
Persons who experienced recent life events did not run a higher risk of depression.
Interpersonal losses were the most frequently reported life events.These life stres-
sors may be better tolerated by the oldest old because they are expected, and
therefore may not evoke depression any more. Possibly, interpersonal losses cause
depression only if it brings on loneliness.
The personality dimension of neuroticism was highly associated with depressive
symptoms, which is in accordance with various previous studies (Henderson et al.
1997). Neuroticism deserves an independent role as marker of vulnerability (Ormel
et al. 2001), since multivariate analysis revealed that other risk did not change con-
siderably by adding neuroticism to the model.
Moreover, in this study, various potentially dangerous and unfavorable factors (for
example, hospital admission and chronic physical diseases) were not as important
as expected in relation to depressive symptoms.
Since this study assessed depression and risk indicators at the same time, residents’
answers are possibly coloured by their mood. In addition, recall bias may have con-
taminated the results of the effect of familial vulnerability. These points should be
taken into account in the interpretation of the outcomes. Even if the measurements
are valid, the cross-sectional design does not expose the causal pathway between
risk indicators and depressive symptoms. Although causality is important regarding
the prevention of depression, it is of less relevance in detecting depressive resi-
dents. Moreover, longitudinal data of Beekman et al. (2001) showed that risk factors
predicting onset of depression were almost identical to those associated with pre-
valence. Therefore, risk factors identified in cross-sectional studies do seem to
reflect factors associated with onset of depression adequately, implicating that
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